In this paper, we consider a K-algebra R with a partial action α of a finite group G on it such that each D g is generated by a central idempotent 1 g of R. Many results of group actions are not true for partial group actions, for example number of minimal primes over a α−prime ideal is not necessarily ≤ |G| (see Example 1.1). However, if Π1 g = 0 (g ∈ D g = 0), then the number of minimal primes in Spec R over an α-prime ideal of R not containing Π1 g is less than or equal to |G| (Corollary 2.8). Similar results are obtained for prime ideals of Spec R * α G and partial fixed subring R α of R.
Introduction
The study of group acting on rings was initiated as an attempt to develop Galois theory for non commutative rings. E. The theory was initially extended to division rings by Jacobson [6] . Instead of asking questions about Galois type correspondences, people began asking technical questions for non commutaive rings of the nature: If a ring R satisfies a certain property P, then does the G-fixed subring R G or the skew group ring R * G satisfy the property P and conversely. Here in this paper, we consider three such properties proved by Passman [10] , Lorenz and Passman [7] and Montgomery [8&9]:
(P 1 ) If I is a G-prime ideal of R, then there exist finitely many n(≤ |G|) minimal primes over I in Spec R. (P 2 ) Let R * G be given with |G| −1 ∈ R and let A be a G-prime ideal of R. Then A * G = Q 1 ∩ Q 2 ∩ ... ∩ Q n an intersection of n(≤ |G|) minimal covering primes. Furthermore if Q is a prime ideal of R * G, then Q = Q i for some i if and only if Q ∩ R = A. (P 3 ) If P is a prime ideal of R, then there exist finitely many minimal primes in R G minimal over P ∩ R G . Let R be a K-algebra which will be frequently called a ring, where K is a commutative ring with unity. We started this paper with the aim to find out the validity of the above properties for a ring R with partial group action α of a finite group G on it, its partial skew group ring R * α G and its partial fixed subring R α . We recall that a partial action α of a group G on a unital K-algebra R, is a collection of ideals D g (g ∈ G) of R and isomorphisms of K-algebras
The algebraic study of partial actions of groups on abstract algebras and the corresponding crossed products was begun in M. Dokuchaev and R. Exel [1] , in which they proved that a partial action α has an enveloping action (also called global action) if and only if all the ideals D g are unital algebras, i.e., D g is generated by a central idempotent of R for all g ∈ G. In this case, many results of group actions become true for partial group actions. Thus, we assume that each D g is generated by a central idempotent 1 g of R, i.e., D g is a K-algebra with identity 1 g . First, we observe that the result analogous to P 1 is not true for partial group actions, in general. For example, if we take 7 , where x i are orthogonal central idempotents of R and G = g : g 4 = 1 a cyclic group of order 4; then a partial action α of G on R can be defined by
which is α-prime but not a prime ideal of R. Now consider 5 ideals of R given by
.These are precisely the minimal primes over P. It is pertinent to note here that Π 1 g ∈ P. Note that the partial action given in this example is proper (each D g is non-zero [3] ), whereas we intend to settle the properties P 1 , P 2 and P 3 for any partial action. So for a given partial action α of a group G on R,
In the rest of the paper, α denotes the partial action of G obtained from the given partial action α of G on R by neglecting those D g and α g which are zero. If R is prime, then 1 = 1 g for all g ∈ G as (1 − 1 g )1 g = 0. In this case Π1 g = 1 and the partial action α of G becomes a group action on R. Therefore R * G and hence R * α G trivially has finitely many n(≤ |G|) minimal primes as R * α G = R * G . In view of these observations and the properties satisfied by P in the above example, to settle P 1 , P 2 and P 3 for partial actions throughout this paper, we assume that α is a partial action of a finite group
, is a K-algebra with identity 1 d . Then the partial action of G on R becomes a group action on D. In fact, any proper partial action β of a finite group H on R becomes a group action on D (see Lemma 2.1); so it becomes a useful tool to examine the validity of the results of group actions for partial group actions.
Rings With Partial Actions
Any proper partial action β of a finite group H on R becomes group action if D = 0. The results 2.1 to 2.3 are proved in [11] and hence the proofs are omitted.
Lemma 2.1 Let R be a ring and β a proper partial action of a finite group
Let I be an ideal of R. Then obviously, I ∩ D is an ideal of D. On the other hand, for any non-empty subset X of D, we associate a non-empty subset We recall two definitions from Guzman and Ferrero [5] .
Lemma 2.2 Let I, J be two ideals of the ring
R and X, Y of D. Then (i) I ∩ D = I D = {x1 d | x ∈ I}; (ii) (X R ) D = X; (iii) I ⊆ (I D ) R . Equality holds if I is prime and 1 d / ∈ I;(iv) X R Y R ⊆ (XY ) R ; (v) If X ⊆ Y , then X R ⊆ Y R ; (vi) (X ∩ Y ) R = X R ∩ Y R ; (vii) I D J D ⊆ (IJ) D ; (viii) (I ∩ J) D = I D ∩ J D .
Lemma 2.3 Let R be a ring and β a proper partial action of a finite group H on it. If P ∈ Spec d R and Q a prime ideal of D, then we have
(i) P D ( = D) is a prime ideal of D; So, if R is prime then D is prime; (ii) Q R ∈ Spec R; In particular if Q = D, then Q R ∈ Spec d R; (iii) (a) For any ideal L of R, P ⊂ L implies P D ⊂ L D ; (b) For any ideal M of D, Q ⊂ M implies Q R ⊂ M R , if Q = D; (iv)
Definition 2.4 An ideal
Definition 2.5 A β-invariant ideal I of R is said to be β-prime if for any two β-invariant ideals C, E of R such that CE ⊆ I, implies that either C ⊆ I or E ⊆ I. The ring R is said to be β-prime if the condition CE = 0, where C and E are β-invariant ideals of R, implies either C = 0 or E = 0. Proof. The β-primeness of P implies that P D is H-prime in D. Thus using Zorn's Lemma (see [10] ), there exists a prime ideal Q of D such that P D = ∩β g (Q), g ∈ H and β g (Q) are precisely the minimal primes over
Lemma 2.6 Let R be a ring and β a proper partial action of a finite group H on R. Then (i) For any two β-invariant ideals I, J of R, β g (I
∩ D g −1 ∩ J) = β g (I∩ D g −1 ) ∩ β g (J ∩ D g −1 ) for all g ∈ H; (ii) If I is β-invariant ideal of R, then I D = I ∩ Dis H-invariant in D; (iii) If X is a H-invariant ideal of D, then X R is a β-invariant ideal of R; (iv) If X is a H-prime ideal of D, then X R is a β-prime ideal of R; (v) If I is a β-prime ideal of R such that 1 d / ∈ I, then I = (I D ) R ; (vi) If I is a β-prime ideal of R such that 1 d / ∈ I, then I D is H-prime in D; (vii) If R is β-prime, then D is H-prime.
Proof. (i) Follows because intersection of two β-invariant ideals is β-invariant. (ii) Suppose that I is an β-invariant ideal of R, then using (i) we have
(I ∩ D) H = ∩ g∈G (β g (I ∩ D)) = ∩ g∈G (β g (I ∩ D g −1 ∩ D)) = ∩ g∈G (β g (I ∩ D g −1 ) ∩ β g (D)) = ∩ g∈G (I ∩ D g ∩ D) = I ∩ D. (iii) Let X be a H-invariant ideal of D and x ∈ X R ∩ D g −1 . Then x1 d ∈ X. But X is H-invariant, so β g (x1 d ) ∈ X. Therefore β g (x1 d ) = β g (x)1 d ∈ X, which implies that β g (x) ∈ X R proving that X R is β-invariant. (
iv) This follows (as Lemma 2.3.(ii)) because for any β-invariant ideal
It is easy to note that any ideal I of R is α-invariant if and only if I is α -invariant. Thus an ideal of R is α-prime if and only if it is α -prime. Further |G | ≤ |G|. Therefore taking H = G and β = α in the above theorem, we have Corollary 2.8 Let R be a ring and α a partial action of a finite group G on it. If P is an α-prime ideal of R not containing 1 d , then there are precisely n minimal primes over P in Spec R with n ≤ |G| . 
Partial Skew Group Ring
The property P 2 is also true for β-prime ideals of R not containing 1 d similar to P 1 . Theorem 3.2 Let R * β H be given with |H| −1 ∈ R and let A be a β-prime ideal of R not containing By definition of the partial skew group ring, obviously R * α G = R * α G . Since G is a subgroup of G, there exists some +ve integer k such that |G| = |G | k. Thus |G | k is a unit in R implies that |G | is a unit in R. Thus by taking β = α and H = G in the above theorem, we get the main result of this section. 
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G-Fixed and Partial Fixed Rings
Let R be a ring and β a proper partial action of a finite group H on R. Then the partial fixed ring R β is defined by R β = {x ∈ R | β g (x1 g −1 ) = x1 g , for all g ∈ H} (see Dokuchaev et al. [2] ). Note that 1 ∈ R β because β g (1.1 g −1 ) = β g (1 g −1 ) = 1 g = 1.1 g and also 1 d ∈ R β . We define an extended partial fixed ring
